arteriolar dichrotic notch arteriolar smooth muscle arteriolar compliance capillary capillary pressure micropressures micropipettes micropressure transducers T HE VIEW IS COMMONLY HELD that the pulsatile pressures and flows within the arterial system are converted into steady pressures and flows within the arterioles and capillaries.
This view is well summarized in a statement by Womersley (7) : Cc If you wanted to design a perfect sound-absorber you could hardly do better than a set of tapering and branching tubes with considerable internal damping such as the arterial tree." The high damping of pressure waves in the arterial system was also demonstrated by the experiments of Peterson and Shepard (5). These investigators showed that a transient pressure increase, produced by rapid injection of blood into the femoral artery, is not transmitted upstream to the root of the aorta. There is, however, also good evidence for the presence of pulsatile pressures, at least in the larger arterioles. Landis (3) observed intermittent outflow of dye
Received for publication I 5 November I 963. The operation of the transducer is based on the fact that a change in composition of the electrolyte within the tip of the micropipette will give rise to a marked change in its electrical impedance. When the tip is placed in normal saline and mild suction applied to the shank end, the impedance may increase by a factor of 556. Similarly, when the tip enters the lumen of a blood vessel, the higher pressure in the lumen tends to force serum into the tip, thus changing the impedance. If a counterpressure, exactly equal to the external pressure, is applied within the .pipette, entrance of serum is prevented and the pipette impedance remains constant. This counterpressure is generated by a servo system, which senses a change in the pipette impedance and translates it into a pressure change within the micropipette (Fig. I ). The micropipette is incorporated in one arm of a Wheatstone bridge. When the impedance of the pipette is increased, the bridge becomes unbalanced, giving rise to an error voltage. After amplification in a carrier amplifier and a servo amplifier,2 this voltage is supplied to the magnetic drive unit which consists of a coil suspended in a permanent magnetic field and connected to a compliant metal bellows (20 mm effective diameter).
A current, proportional to the error signal, passing through the coil will determine the force applied to the bellows and, thus, the pressure generated within the bellows. The pressure is transmitted from the bellows to the micropipette through a system of tubes filled with oil which provides electrical insulation down to the pipette. The pressure in this hydraulic system, which reflects the pressure in the medium surrounding the tip, is recorded (Fig. 2A) . The frequency response of the system was evaluated by applying sinusoidal pressures to the micropipette and varying the frequency from I to 45 cycles/set. The pressure was monitored with a Dynisco pressure gage, flush mounted within the pistonphone chamber (Fig. 2B) . Two (Fig. 2C) . Calibration against a mercury manometer showed the system to be linear within 3 % of full-scale deflection (Fig. 2 0) 
RESULTS
Pressures were recorded from vessels of various dimensions in the frog mesentery as shown in Fig. 3 . The top record, obtained from a terminal branch (500 p outside diameter) of the mesenteric artery, exhibits a typical arterial pressure pulse contour. This waveform is well preserved in arterioles (120 ,u) and even metarterioles (70 p) as illustrated in the next two high-speed records (25 mm/set).
An interesting artefact, shown in the slowspeed pressure recording from the metarteriole, was obtained with a micropipette whose tip was directed upstream.
In this vessel, the flow was intermittent, presumably due to vasomotion downstream from the point of measurement.
During the periods of flow, large deflections were produced by the impingement of eryth-
